Reducing tobacco use among youth is a key to ending the tobacco epidemic. Trends in the prevalence of tobacco use among youth indicate trends in new smokers -this is an important indicator that needs to be systematically monitored. GYTS, a systematic youth tobacco survey, is a globally standardized, robust tool for monitoring the prevalence of tobacco use as well as for examining tobacco control measures. [12] Data from the GYTS can provide the evidence base needed for policy formulation and implementation to better control tobacco use among youth. We conducted the third round of GYTS in Thailand, to estimate the prevalence of tobacco use, exposure to SHS, access to tobacco products, and other important indicators among youth.
mateRIals and methods
We conducted the third round of GYTS from November to December 2015 using the standard methodology. [12] We carried out a cross-sectional survey among students aged 13-15 years corresponding to Grades 7-9 in sampled public and private secondary schools from all over Thailand. We used a two-stage cluster sampling methodology to produce a representative sample of students. The sampling frame consisted of all public and private schools from all over Thailand with students in the age group of 13-15 years. A total of 11,503 schools were included in the sampling frame. In the first stage, we selected 31 schools using probability proportional based on the size of school enrollment. Schools having <40 students were excluded from the study. At the second stage, we randomly selected classes within each selected school. All students in the selected class were invited to participate in the survey irrespective of age. A total of 1876 eligible students in 65 classes completed the survey.
The standard core questionnaire (42 multiple-choice questions) with a set of optional questions (15 questions) was adapted to meet country needs and translated into the Thai language and back into English independently to check for accuracy. The questionnaire covered the following topics: tobacco use (smoked and/or smokeless); cessation; SHS; pro-and anti-tobacco media and advertising; access to and availability of tobacco products; and knowledge and attitudes regarding tobacco use. Questions on the use of e-cigarettes were included for the first time in this third round of GYTS.
Using standard definitions (Centers for Disease Control, GYTS questionnaire guide, version 1.0, 2012), "ever use" was defined as the use of tobacco even once in the lifetime. "Current use" was defined as the use of tobacco within 30 days of the survey. Tobacco use included smoking cigarettes, shisha and e-cigarettes, or use of smokeless tobacco, such as chewing shredded tobacco, inhaling through the nose, and chewing betel leaves with tobacco.
Data were analyzed using SUDAAN 9.0 (Research Triangle Institute, Research Triangle Park, North Carolina, USA), which computed standard errors of the prevalence estimates and produced 95% confidence intervals (CIs). A weighting factor was applied to each student record to account for nonresponse by school, class and student, and probability of selection at the school and class levels. Among 31 sampled schools, one school declined to participate. Therefore, the school response rate was 96.8%. The class response rate was 100% and the student response rate among 30 schools was 89%, nonresponse being due to the absence of some students on the day of the survey. Thus, the overall response rate was 86.1%.
To assess the association between tobacco smoking and selected variables, we carried out univariate and multivariable logistic regression analysis. Tobacco use was the dependent variable (dichotomous variable) in our model and we included a number of predictor variables: age, gender, parental tobacco use, exposure to SHS, possession of objects with tobacco logo, exposure to tobacco advertisement on internet and at point of sale, being approached by tobacco company representative, and exposure to anti-tobacco messages in the media. There was no significant multicollinearity observed among the predictor variables. The predictive power obtained from the Cox-Snell R 2 for the dependent variable was computed using Taylor linearization methods assuming with replacement design. Although the R 2 = 0.152 was comparatively lower than the desired level for behavioral studies like this one, our model was fitted to the data very well according to goodness-of-fit tests. Adjusted odds ratios (AOR) and 95% CIs were computed using SUDAAN. P < 0.05 was considered statistically significant.
The institute for the development of human research protection provided ethics approval for the GYTS. Anonymity, confidentiality, and willingness of the participants were ensured, and consent obtained from each participant and their parents.
Results

Tobacco use and exposure to secondhand smoke
Of 1876 students who participated in the survey, 1721 were aged 13-15 years (51.2% boys and 48.2% girls). Overall, 15.0% (95% CIs: 11.2%-19.8%) of students were current tobacco users and 11.3% (95% CI: 8.2%-15.3%) currently smoked cigarettes [ Table 1 ]. Smokeless tobacco was much less used than smoked tobacco (2.7% vs. 14.0%). Use of new tobacco products such as electronic cigarettes was reported for the first time. A total of 3.3% (95% CI: 2.2%-5.1%) of students currently used electronic cigarettes and 5.6% (95% CI: 3.7%-8.2%) were current shisha smokers. The use of all forms of tobacco was three times more common among boys than girls. In all, 7.4% (95% CI: 5.6%-9.7%) of never smokers mentioned that they may start using tobacco in the future.
Exposure to SHS at home, school, and in enclosed public places was reported by 33.8% (95% CI: 29.6%-38.3%), 47.9% (95% CI: 41.9%-54.0%), and 38.6% (95% CI: 33.5%-44.0%) students, respectively. More than three-fourths of students (77.6%; 95% CI: 74.7%-80.4%) thought that SHS was harmful to them and a similar proportion of students (78.9%; 95% CI: 76.1%-81.4%) was in favor of banning smoking at outdoor public places.
Initiation of tobacco smoking, access, and purchasing pattern
The majority of ever smokers (39.6%; 95% CI: 33.1%-46.4%) initiated cigarette smoking between the age of 12 and 13 years [ Table 2 ]. Over half the students smoked more than one cigarette a day. Girls smoked fewer cigarettes than boys. Two-thirds (67.4%; 95% CI: 58.5%-75.3%) of current smokers purchased cigarettes from stores, small groceries, stalls, flea markets, or convenience stores. Importantly, nearly half (44.0%; 95% CI: 31.7%-57.1%) of them faced no difficulty in buying cigarettes because they were underage. One in five current cigarette smokers purchased loose cigarettes as individual sticks and another 19% bought cigarettes in a divided packet [ Table 2 ].
Smoking cessation
Four out of five current smokers (79.4%; 95% CI: 70.0%-86.3%) had tried to quit smoking in the past 12 months. In addition, nearly three-fourths (72.2%; 95% CI: 59.8%-81.9%) wanted to stop smoking. However, only 29.3% (95% CI: 22.5%-37.2%) had received help or advice to stop smoking [ Table 2 ].
Exposure to pro-tobacco advertising
Thai students are frequently exposed to pro-tobacco marketing from different channels [ Table 3 ]. Nearly, three-fourths of students (72.6%; 95% CI: 69.0%-75.9%) had seen someone using tobacco on television, videos, or movies. About one-third of students (30.9%; 95% CI: 27.4%-34.6%) noticed tobacco advertisements at points of sale. Nearly, two out of five students (38.1%; 95% CI: 33.5%-42.8%) noticed advertisements of cigarettes or other tobacco products, and over one-fourth of students (27.0; 95% CI: 23.7%-30.6%) noticed electronic cigarette advertisements on the internet or other online media. In all, 10.5% (95% CI: 8.8%-12.4%) students owned something with a tobacco logo on it and 7.3% (95% CI: 5.3%-9.9%) were offered a free tobacco product from a tobacco company representative.
Exposure to anti-tobacco messages
Three-fourths of the students (74.9%; 95% CI: 70.6%-78.7%) saw or heard anti-tobacco messages in the media such as television, radio, internet, billboards, posters, newspapers, magazines, or movies. The majority of the students mentioned that they were taught about the dangers of tobacco use in their school.
Knowledge and attitudes toward tobacco
The majority of students thought that other people's smoking was harmful to them and was in favor of a ban on smoking. However, in contrast, more than one-fourth (27.7%; 95% CI: 25.6%-29.9%) of the students felt that smoking tobacco helps people feel more comfortable at celebrations, parties, and social gatherings, and 16.6% (95% CI: 14.6%-18.9%) of students thought that it would be difficult to quit once someone started smoking tobacco [ Table 2 ].
Factors associated with smoking
Tobacco use increased with age and almost was 3 times higher in boys than in girls [ Table 4 ]. Students who were offered a free tobacco product by a company representative were significantly more likely to use tobacco than those who were not (54.5% vs. 11.5%; AOR = 5.0, 95% CI: 3.7-6.9). Other factors associated with higher odds of using tobacco were possessing an object with a tobacco logo on it and exposure to SHS. On the other hand, learning about the harms of tobacco use at school and exposure to anti-tobacco messages in the media protected youth from smoking.
dIscussIon
We found that tobacco use remains high among Thai youth, with one out of six students currently using tobacco. As shown in previous surveys, boys were significantly more likely to use tobacco than girls. The overall prevalence of tobacco use and current cigarette smoking has not declined since the previous GYTS in 2009. [13] Newer products such as electronic cigarettes, which were assessed for the first time in this survey, are also being used by the youth. Cigarette smoking, the predominant form of tobacco use, has remained unchanged at 11% since the previous two rounds. [9, 13] Of concern is the fact that there was an increase in cigarette smoking among girls, from 3.8% in 2009 to 5.2% in this round.
Tobacco use is much higher in Thai schoolchildren compared to their peers in India, Myanmar, Nepal, and Sri Lanka. [14] Thailand has been an example of progressive tobacco control policies and legislations. Yet, cigarette smoking among Thai youth remains high and has not declined in the past decade. There may be several explanations for this. First, cigarettes, particularly "roll your own" cigarettes are inexpensive and affordable in Thailand. Moreover, cigarettes are sold as single sticks or divided packets, which makes it even more easy for students to purchase them. Sale of single cigarettes is a risk factor for smoking among youth. In Malaysia, more than half of the male students surveyed reported that they bought cigarettes as single sticks or in divided packets, and 82% of these students used their school pocket money to purchase cigarettes. [15] Tobacco use among the youth is price-sensitive. Nearly, 40% of students in our study bought single sticks or divided packets, indicating that the price of the cigarettes mattered to them. Second, cigarettes are easily available to the youth at various grocery stores and convenience stores where they are sold illegally to underage children. Despite laws that ban the sale of tobacco products to minors, 67.4% of current smokers could easily buy tobacco products, showing a continuing upward trend, from 38.1% in 2005 to 47.9% in 2009. The proportion of current smokers who were not prevented from buying cigarettes despite being underage also increased from the last two rounds of GYTS; 28.3% in 2005, 38.3% in 2009, and 44.0% in 2015.
These data indicate weak enforcement of existing laws and are a major contributor to the continuing high rate of smoking among the youth. Finally, indirect tobacco advertisements and promotion by the tobacco industry are undermining tobacco control in Thailand. In our study, students who were offered a free product by a tobacco company representative were five times more likely to use tobacco than those who were not. Furthermore, students who owned an object with a tobacco logo were more likely to use tobacco. Furthermore, we found that a significant proportion of Thai students is being exposed to pro-smoking media campaigns and tobacco marketing as well as to "point-of-sale" advertisements. These data indicate an urgent need to "de-normalize" tobacco use in society.
The new Tobacco Product Control Act, which was recently passed on March 3, 2017, includes a number of provisions to address some of the above challenges that are undermining tobacco control in Thailand. These include increase in the minimum age of purchase of cigarettes from 18 to 20 years; ban on sale of single cigarettes or divided packets; provision for standard packaging; total ban on advertising, including total ban on display of tobacco product at point of sale; expansion of the scope of definition of tobacco to include e-cigarettes and water pipes; and stricter penalties for noncompliance with the law.
Our survey also shows a number of areas where progress has been made since the previous GYTS. There has been a significant increase in the proportion of children learning about the harms of tobacco use in school from 59.6% in 2009 to 76.2% in this survey. Furthermore, three-quarters of the students reported noticing anti-tobacco messages in the media. Our multivariable analysis shows that learning about dangers of tobacco in school and exposure to anti-tobacco measures in the media protected the youth from smoking. These positive changes may have resulted from the implementation of a number of school-based interventions and policies by the ministries of health and education, along with non-governmental organizations such as ASH Thailand and Thai Health. Furthermore, these agencies have been running hard-hitting anti-tobacco media campaigns. Another positive finding was that exposure to SHS at home or inside any enclosed public place dropped dramatically from 67.6% in 2009 to 38.6% in 2015. Exposure to tobacco smoke at any outdoor public place, which was reported for the first time in this survey, was also similarly low at 37.7%. These findings reflect the impact of the government's 2010 policy of a total ban on smoking in all public places (including a total ban in schools).
Study limitations and strengths
Our study should be interpreted in the light of at least two limitations. First, the survey questionnaire was self-administered; therefore, the results reflect self-reported data. It is possible that students may have under-or over-reported their behaviors or attitudes. Although we were not able to validate the responses during this survey, studies conducted elsewhere indicate good reliability of the methods. [16] Second, because GYTS is limited to youth attending school only, it may not be representative of all adolescents aged 13-15 years. However, as only a small proportion of Thai youth are out of school at this age, this may not affect the results significantly. Moreover, student response rates were very high, suggesting that bias attributable to absence or nonresponse would be minimal.
Despite these limitations, the survey provides valuable information on a wide range of potential determinants of cigarette smoking among Thai youth and is an important tool for identifying areas that need to be strengthened further. This is a nationally representative survey with a high student response rate that used a robust internationally standardized methodology. The questionnaire and methodology used in this survey were similar to those used in the previous rounds, allowing comparison of findings over time.
conclusIon
The third round of Thailand's GYTS provides evidence of continuing high use of conventional tobacco products among Thai youth and the emerging use of electronic cigarettes among youth for the first time. With the recent passage of the landmark new Tobacco Product Control Act, it is an opportune time to step up actions to curb tobacco use among the youth. While the new legislation includes a number of measures to protect youth from smoking, it will be effective only if it is enforced strongly. It is critical to strengthen mechanisms of law enforcement in Bangkok as well as in the provinces, and closely monitor adherence to and compliance with the law. Stringent law enforcement together with improved tax measures and periodic monitoring using GYTS should go a long way in preventing smoking initiation by Thai youth -the key to stopping the tobacco epidemic.
